The present paper deals with a deterministic inventory model which follows the Gompertz distribution deterioration rate of items. Commodities such as fruits, vegetables and foodstuffs sufer from depletion by direct spoilage while kept in store. Holding cost is time dependent and demand rate is assumed as price dependent in linear form. Shortages are allowed and completely backlogged. Replenishment is instantaneous and lead time is zero. The model is solved analytically by maximizing the total profit. The results are illustrated with the numerical example and also shown by graphically. The sensitivity of the solution with the changes of the values of the parameters associated with the model is discussed.
1.Introduction
It is usually seen that the price dependent demand of the items affect the delivery of goods. Most of the customers are motivated by the attractive price of the items to buy more goods and that situation creates the greater demand of the goods. Due to this condition, retailers want to increase their order quantity and the retailers earn the more profit to increase their revenue but the conditions become more complex when items deteriorate. Therefore deterioration of items is one of the most important factors in any inventory and production system.
A large number of work has been reported for inventory with deteriorating items in recent years because most of the physical goods undergo decay or deteriorate over time.Nahimias [1] developed a perishable inventory theory by considering deterioration of items. An order level inventory system for deteriorating items was developed by Aggarwal and Goel [2] . Raffat [3] discussed an inventory model for continously deteriorating items. Goyal and Giri [4] developed an inventory model for deteriorating inventory. Rao et.al [5] developed a production inventory model for deteriorating items.
Inventory models create lot of interest due to their ready applicability at various places like market yards, ware houses, production processes, transportation systems, etc. Several inventory models have been developed and analysed to study various inventory systems. The most influencing factors of the inventory systems are holding, demand and replenishment. In traditional inventory systems the holding cost is considered as constant but holding cost varies with time. Naddor [6] developed an inventory system by taking time varying holding cost. Muhlemann and Valtis Spanopoulus [7] produced an inventory model by taking variable holding cost. Goh [8] and Ajanta Roy [9] developed inventory models by considering time varying holding cost.
The most important influencing factor of inventory system is demand. In classical inventory model the dmand rate is usually assumed to be constant but in reality demand rate for physical goods vary with time. Selling price plays an important role in inventory system. A discount price attracts more customers to by the product in a super market. Burwell et.al [10] developed economic lot size model for price-dependent demand under quantity and freight discounts. An inventory system of ameliorating items for pricedependent demand rate was considered by Mondal et.al [11] . You [12] developed an inventory model with price and time dependent demand. Rao et.al [13] developed an inventory model with hypo exponential lifetime having demand is function of selling price and time. Sridevi et.al [14] determined inventory model for deteriorating items with Weibull rate of replenishment and selling price dependent demand. Chaudhry and Sharma [15] developed and inventory model for deteriorating items with time dependent demand and shortages. An inventory model for deteriorating items with shortages and time varying demand were developed by Sicilia et.al [16] . 
Assumptions and Notations
The fundamental assumtions and notations of this model are as follows:
The deterioration of items follows the Gompertz distribution ( ) , 0 1 0
Demand rate is function of selling price (iii)
Shortages are allowed and completely backlogged (iv)
Holding cost h(t) per item per unit time is time dependent and is assumed to be
where demand rate is
T is the complete length of cycle (vii) Replenishment is instantaneous and lead time is zero (viii) Q is the order quantity in one cycle (ix)
A is the cost of placing an order (x) ' s ' selling price per unit item
C is the unit cost of an item (xii) 2 C is the shortage cost per unit per unit time ( , ) ( , ) ( , ) ( ) 0
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Numerical Example
Let us consider the values of parameters in appropriate units as A=200, a=98, C 1 =25, C 2 =5, s=60, h=2,  =0.1,
Based on these input data, the computer outputs are as follows: Profit 
Table1.
A careful study of above( table1) reveals the following: 
Conclusion
In this paper, we have developed an inventory model for deteriorating items which follows the Gompertz distribution deterioration rate. The demand rate is assumed to be a function of selling price. Manager of the industry always take care of selling price parameters which affect the profit quickly. Shortages are allowed and completely backlogged in the present model. The traditional parameters of holding cost is assumed here to be time varying. As the changes in the time value of money and in the price, holding cost can not remain constant over time. Here we assumed that the holding cost is increasing function of time. Numerical example is given to illustrate the model and also verified graphically(Figure1). Comprehensive sensitive analysis has been carried out for showing the effect of variation in the parameters. The model is solved analytically by maximizing the total profit. In the numerical example, we found the optimum value of profit 
Figure-1
The present model is also extented with shortages by taking partial backlogging rate.
